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Micturition

Micturitionisaprocessbywhichurineisvoidedfrom theurinarybladder.Itisareflexprocess.

However,ingrownupchildrenandadults,itcanbecontrolledvoluntarilytosomeextent.The

functionalanatomyandnervesupplyofurinarybladderareessentialfortheprocessofmicturition.

Wedependonmicturition(urination)toeliminateorganicwasteproducts,whichareproducedasa

resultofcellmetabolism inthebody.Theurinarysystem alsoregulatestheconcentrationsofsodium,

potassium,chlorideandotherionsinthebloodaswellashelpingtomaintainnormalbloodpH,blood

pressureandbloodvolume.

The micturition cycleinvolvestwophases:bladderfilling/urinestorageand bladderemptying.

Bladderfillingrequires

(i)accommodationofincreasingvolumesatlowintravesicalpressure(compliance)andappropriate

sensation,

(ii)thebladderoutlettobeclosedatrestandduringincreasesinintra-abdominalpressure,and

(iii)theabsenceofinvoluntary bladdercontractions.

Bladderemptyingrequires

(i)coordinatedcontractionofthebladderofadequatemagnitudeandduration,

(ii)loweringofresistanceatsphincters,and

(iii)theabsenceofobstruction(e.g.,enlargementoftheprostateglandintheagingmalemayresult

in bladderoutletobstruction,precludingefficientmicturition). Bladderdysfunction canthenbe

clinicallyidentifiedasaproblem offillingoremptyingoracombinationofboth,andthesiteof

dysfunctionmaybethebladder,the urethra,orboth.

Thenormalfunctionofthebladderistostoreurineuntilithasreachedcapacityanduntilitis

sociallyacceptabletoevacuateurine.Urinestorageisaccomplishedatlowpressures,measuredas

compliance.Complianceiscalculatedasthechangeinvolumeoverthechangeinpressure. Bladder

compliance isaresultoftheviscoelasticpropertiesofthebladder.The bladderwall contains elastin,

whichallowsittostretchwithoutasubsequentincreaseinpressure.Typicaladult bladdercapacity

isapproximately350–450 ml.Complianceisalsofacilitatedbysympatheticdischargeprimarily

mediatedthroughthe β-adrenergicreceptorswithinthebladderwall.Thissympathetictone

operatesdirectlyatthelevelofthebladdermusculaturetofacilitatestorage.Thereisalso

sympatheticdischargeatthelevelofthe autonomicganglia,whichhasaninhibitoryeffectonthe

parasympatheticpostganglionicneurons,thuspreventingdetrusorcontractionandfacilitatingurine

storage.Lossofcompliancemayleadtorenalinsufficiency.

Continence ismaintainedthroughtheactionoftheurinarysphincters.Theinternalsphincter,or

the bladderneck,isrichlyinnervatedwith α-adrenergicreceptors.During bladderfilling thisstructure



remainsclosedthroughconstantsympatheticdischargeviathe hypogastricplexus.Theexternal

sphincter,composedof striatedmuscle,alsomaintainsarestingtonetomaintaincontinence.Itis

believedthatthefibersoftheexternalsphincterareprimarilyoftheslowtwitchvarietyandthuscan

maintaintensionforlongperiodsoftime.Withrapidincreasesinintra-abdominalpressure,fast

twitchfibersarerecruitedtocontractandfurtherincreasetheurethralresistancetoavoid urinary

leakage.

Asthebladderfills,its visceralafferents travelthroughthe peripheralnerves,ascendingthroughthe

spinalcordtothepontinemicturitioncenter.Itisatthislevelthatadetrusorcontractionisinitiated.

However,thereareinhibitorysignalsfrom suprapontinecenters(e.g., prefrontalcortex andbasal

ganglia)thatpreventthegenerationofadetrusorcontractionuntilthebladderisfull.Atnormal

bladdercapacity(350–450 ml),sensationsoffullnessaretransmittedthroughdetrusor afferents,

nerves thatprovidereflexexcitationthroughthecentralnervoussystem tothemotorinnervationto

thedetrusor.Thecortexreleasesitsinhibitionofthepontinemicturitioncenter.Anefferent

responsetravelsthroughthespinalcordandthroughthe pelvicnerves,andadetrusorcontraction

occurs.Thecontractioniscoordinatedwiththeopeningoftheinternalandexternalsphinctersto

allowfreeegressofurineoutsidethebody.Anormaldetrusorcontractionisofadequatestrength

anddurationtoemptythebladdercompletelyinonecoordinatedcontraction.Afterurineevacuation,

thesphinctersreturntotheirclosedstateandthecycleresumes.

Micturitionrequiresthecoordinatedactivityofsympathetic,parasympatheticandsomaticnerves.It

alsorequiresnormalmuscletoneandfreedom from physicalobstructionandpsychological

inhibition.Controlfrom ourhigherbraincentresallowustodeterminetherighttimeandplaceto

allowthisimportantphysiologicalfunctiontooccur


